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(57)Abstract: 

PROBLEM TO BE SOLVED: To decrease the impurity levels of nitrogen oxides and low molecular 
weight hydrocarbons by purifying air supplied to a cryogenic air separation apparatus. 
SOLUTION: The nitrogen oxides and the low molecular weight hydrocarbons are removed from air by 
a temperature swing adsorption process using a combined zeolite adsorbent containing both zeolite- 
A and zeolite X as an adsorbent. This combined zeolite product is manufactured by forming a 
mixture of an agglomerate formed between silica and sodium zeolite having the Si/AI atomic ratio 
ranging >0.9 to <1.2 with water soluble sodium aluminate, keeping the mixture at a temperature 
ranging 25-100** 0 for a time enough to convert at least 50% of silica to zeolite A and ion- 
exchanging the resultant zeolite A- containing product at least partially with a 2-valent cation. 
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1 0 oss%xusif:^7>r hX(D3?tfe'e^5^-r5j->'o 

'>?:f< 'b— $?^L< ft^^^S 0-^1 0 0^S%;e»5 

[0 0 5 9] :L%(n^-(^>^^(Dm^. mw^^P^"^ 
^^3^f*^^o J: 5 ;^ \.xm 200-*^ 

8 0 0°C(DttH(O?aST% W*L<(1*^3 0 O-iffSj? 0 

[0 0 6 0] m^mMm'cmRx}^'^^=^'^m\:.im - m 
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(TSA) xm£ti^mv&m (psa) {^^^^^(d^ 
[0 0 6 1 1 3g«p pu$gs^-*3v^T. mtd^^mmitm 

[0 0 6 2] P S A^u^T s A;^?fe{i~^(;i/i^&t)r-fe 
-m^m 1 0 0 -ii^ 2 5 0 t:coffiisoias-cilJS ^ ti 

[0 0 6 3] t^^Jl^^T^S^E^fiJffl LT^^^O^J^^^J'SSCO 30 

^mu. ^\^x^mun't^:Lt\%-^^'^^(n>msi^\z.^ 
[0 0 6 4] if-'mns-i.mz.Tv^^f^y.^mn . y<—±>^ 

[0 0 6 5] 

C. H. KuhKD^SWff 1. 5 8 0, 9 2 8 (^fSiSt^nyt 
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1. o<DS i /A 1 J^^^it^fflv>TjJg:^-f' 
(LSX) ^^f&i-^o 'i^hinit^fS.m^^^x^ 

^yM^m^2 0^VVyh/i^<Dl. ONfONaClSrffl 

\^^x4\b}(dw^^^^^8 ox:xmm'r^:it\cx^'rh 

(D'^>':f/U^N aOHT^mm (0. OIN) T'jJfeitf 
ize^cD^m^ns, 7 7 3, 6 9 0 <7:>mm&] 2 RX/ 5 

^cmm^t\^fz-^&^:}jm\^m-ii\^^x:^y\^i^^M.^^'r 

CON a I. SX tT^^^^-^mtl^XCD 2 0 mm%(DS i 

^^4^liS^^JC0/^V^Na LSX - Na Aif;*-^-r hW. 

Xfmmt {.fc^f^^^^^^-i-^ t. m9 7 %(D^ 
tfeSS^;?nL. -iErLri^e OSffl:%<^C a L SX<^: 4 0 
SS% C a A O ffi^ ^ Wi" S r ^ ttSJ ^ n 5 o 
[0 0 6 6] ^jfegij2 
rcO||JS0iJfift^6^j/^-<>^f^>^<5r— /K7)TS A PPU 

«?f^;3?f;^JE2Stt;5«ffiiSSfi-tti-=e;h.l sr. 8 5. 6p 
s i a^u^o. 5 9y^ — h Z'&x-h^ tm'^^n^o 

C CO T S A P P U^g^T*# hflfz^^^ t S 1 t^^S- $ i^ 
So ^TC0*fifyiC*5V^T. BiffET S AP PU^^i^^'JT) 

[0 0 6 7] 
[^1] 



so 



.1 



(10) 
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Wf4 MI% 'PT 1 

VfiKS p pin) 






UOP 

NaX 


BOC 
NaLSX 


^jSfiWi 

V^nU rVi 




1 




ion 


100 


CO, (460) 


0.001 


85 


100 


inn 

JUU 


NjO (0.35-0,41) 


0.005 


29 


38 


100 


CjHj (0.46-0.55) 


0.007 


80 


85 


100 


C2H4(1 .60-1.65) 


0.01 


29 


34 


100 


CiH,(1.60) 


0.01 


8 


8 


100 


CjHfl (0.65-0.90) 


0.01 


85 


90 


100 


CaHa (1.7-1.8) 


0.05 


34 


35 


100 


n-C4H,o (1.85-2.10) 


0.02 


80 


85 


100 



[0 0 6 81 TfTlSOS^^JSiD^COUGP NaX'^:t9 

mmAPGs I I) n^nm^-^i^iiZ^^-ir^b 

w ^^^#r*#/.fV\ BOG Na LSXPii^^J(iC02 



[00 6 9] :^¥imn^^<ommMmRxff^^<ommii:: 



— h 28 
58 

y ;*^'g^*Il:=i^-v^-r-"V^— ;tl07920. 
D— K 54 



F — is (#%) 4D01 2 BA02 

4G066 AA13D AA15D AA17D AA20A 
AA22A AA26D AA27D AA30D 
AA62B AA63A CA28 CA43 
CA51 DA03 FA21 FA34 FA37 

4C073 BA04 BA05 BAIO BAll BA12 
BA13 BA32 BA36 BA40 BA44 
BA48 BA52 BA53 BA57 CZ02 
CZ04 CZ51 CZ63 DZ02 DZ03 
FBOl FB02 FBll FB24 FB26 
FB36 FC25 FC27 FD08 FD28 
GAOl UA06 



